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,QWHUQDWLRQDO&RQIHUHQFHRQ0HFKDQLFDODQG(OHFWURQLF(QJLQHHULQJ
,PSOHPHQWDWLRQRI,U/$3%DVHGRQ,U'$
4LQ<DQ\RX<H=KHQJZDQJ
'HSDUWPHQWRIQHWZRUNFHQWHU7RQJKXD1RUPDO8QLYHUVLW\7RQJKXD&KLQD
$EVWUDFW
,QIUDUHG ZLUHOHVV FRPPXQLFDWLRQ SOD\V DQ LPSRUWDQW UROH LQ ZLUHOHVV FRPPXQLFDWLRQ DV LWV XQLTXH FKDUDFWHULVWLF 7KH
,QIUDUHG'DWD$VVRFLDWLRQ,U'$LVDQRQSURILWLQWHUQDWLRQDORUJDQL]DWLRQZKRVHJRDOLVWRGHYHORSDGRSWHGVSHFLILFDWLRQV
HVSHFLDOO\VXLWHGIRUORZFRVWVKRUWUDQJHFURVVSODWIRUPDQGSRLQWWRSRLQWLQIUDUHGZLUHOHVVFRPPXQLFDWLRQVDWDZLGH
UDQJHRIVSHHGV7KHVHVWDQGDUGVKDYHEHHQLPSOHPHQWHGRQYDULRXVFRPSXWHUSODWIRUPVDQGPRUHUHFHQWO\KDYHEHFRPH
DYDLODEOHIRUPDQ\HPEHGGHGDSSOLFDWLRQV,QWKLVSDSHUZHSUHVHQWWKHIUDPHZRUNRI,U'$VWDFNILUVWDQGWKHQGHVFULEH
WKH RSHUDWLQJ IUDPHZRUN RI ,5 /LQN $FFHVV 3URWRFRO ,U/$3 LQFOXGLQJ WKH IUDPH VWDQGDUG DQG WKH UXQQLQJ SURFHVV
)LQDOO\GLVFXVVWKHVRIWZDUHGHVLJQPHWKRGEDVHGRQWKLVIUDPHZRUN

3XEOLVKHGE\(OVHYLHU%9
6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI,QIRUPDWLRQ(QJLQHHULQJ5HVHDUFK,QVWLWXWH

.H\ZRUGV,U'$,U/$31'0150GLVFRYHU\
,QWURGXFWLRQ
7RGD\DYDULHW\RIZLUHOHVVGLJLWDOFRPPXQLFDWLRQVWHFKQRORJ\LQIUDUHGFRPPXQLFDWLRQVWHFKQRORJ\DVD
QHZZLUHOHVV/$1DFFHVV WHFKQRORJ\ KLJKVSHHGKLJKVHFXULW\ KLJKFRVW UHODWLYHO\ VLPSOH DQWLPXOWLSDWK
LQWHUIHUHQFHLQDQXPEHURIVKRUWGLVWDQFHKLJKVSHHGZLUHOHVVFRPPXQLFDWLRQV\VWHPVDUHZLGHO\XVHG
,U'$,QIUDUHG'DWD$VVRFLDWLRQLVDQLQGHSHQGHQWRUJDQL]DWLRQHVWDEOLVKHGLQ-XQHLWVSXUSRVHLVWR
VHHNWKHLQIUDUHGGDWDFRPPXQLFDWLRQVWDQGDUGL]DWLRQORZFRVWRIWKHHVWDEOLVKPHQWDQGSRSXODUL]DWLRQRIWKH
LQIUDUHGFRPPXQLFDWLRQFRQQHFWHGWRHDFKRWKHU>@,5'$VWDQGDUGWKHSK\VLFDOOD\HUWKH/LQN$FFHVV
3URWRFRO,U/$3WKH/LQN0DQDJHPHQW3URWRFRO,U/03LVQHFHVVDU\IRUWKHWKUHHSURWRFROOD\HUVDWWKHWRS
RIWKLVWKUHHVRPHVSHFLDORSWLRQDOOD\HU
,U'$GDWD UDWHV UDQJH IURP.EVa0EV ,U'$ OLQNDOZD\V.EVGDWD UDWHFRQQHFWLRQ LI WKH WZR
FRPPXQLFDWLQJSDUWLHVWRVXSSRUWWKHQDJUHHGWRDKLJKHURUORZHUGDWDUDWHV/RZHUWKDQ0EVGDWDUDWHXVH
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RI5=,]HURPRGXODWLRQ0EVGDWD UDWH330SXOVHSRVLWLRQPRGXODWLRQ >@\RXFDQFKRRVH WR
XVHWKHIHDWXUHVRIWKHKDUGZDUHW\SHRISK\VLFDOOD\HUSURWRFRO
0DLQ ,U/03 PDQDJHPHQW WKH ,U/$3 WKH XVH DQG DSSOLFDWLRQ RI SDUDPHWHU VHWWLQJV ,WV IXQFWLRQ LV WR
FRQQHFWWKHFRQWURODQGVLWHFRQWUROWRDVVHVVWKHDGDSWDWLRQRIFRQQHFWHGGHYLFHVDQGHTXLSPHQWDQGSURYLGH
SDUDPHWHUV VXFK DV GDWD UDWH WKH KHDGHU %2) DQG OLQN FRQYHUVLRQ SURYLVLRQV ,U/03 DOVR PDQDJHV WKH
FRUUHFWWUDQVPLVVLRQRIGDWDDQGLQIRUPDWLRQ
,QIRUPDWLRQ $FFHVV 6HUYLFH ,$6 LV WKH PDLQ SURYLGHU RI FRPPXQLFDWLRQ VLWHV DFFHVV WR LQIRUPDWLRQ
VHUYLFHV ZKLFK LV HTXLYDOHQW WR D GDWDEDVH 7LQ\ 73 LQ ,U/03 GDWD IORZ FRQWURO
7KHWRSOD\HULVWKHDSSOLFDWLRQOD\HUGHSHQGLQJRQWKHDSSOLFDWLRQSXUSRVH\RXFDQFKRRVHRQHRUVHYHUDORI
WKHPWRDFKLHYH,U7UDQ3,QIUDUHG3LFWXUH7UDQVIHU3URWRFROWRSURYLGHLPDJHVLQGLJLWDOFDPHUDVDQGRWKHU
LPDJLQJHTXLSPHQWH[FKDQJH,U2EH[SURYLGHVREMHFWH[FKDQJHVHUYLFHVVLPLODUWRWKH+773,U/DQPDLQO\
XVHG WR VXSSRUW WKHZLUHOHVV/$1 ,U&RPPHQDEOHGYLUWXDO VHULDOSRUW DQGSDUDOOHOSRUWPDLQO\XVHG LQ WKH
SULQWLQJ GHYLFH ,U0& IRU PRELOH GHYLFHV DQG IHDWXUHV LQFOXGH SKRQH ERRN FDOHQGDU LQIRUPDWLRQ
PDQDJHPHQWDQGYRLFHSURFHVVLQJ
*HQHUDO)UDPHZRUNRI,U/$3
,U/$3,U'$SURWRFROVWDFNRFFXSLHVDYHU\LPSRUWDQWSRVLWLRQLV WKHNH\WRWKHZKROH,U'$DFKLHYH WKLV
DUWLFOHZLOOIRFXVRQWKHUHDOL]DWLRQRIWKHOD\HUSURWRFRO
6SHFLILFDWLRQGHVFULEHV
7KH,U/$3XVHIRXUEDVLFSULPLWLYHV)LJXUH


)LJXUH3ULPLWLYHVWUXFWXUHRI,UO$3
5HTXHVWhEHUWKH,U/$3SURYLGHWKHVHUYLFH
,QGLFDWLRQKRZWKH,U/$3QRWLFHWKHDUULYDORIDQHYHQWRIWKHXSSHURUVRPHNLQGRIDFWLRQ
5HVSRQVHWKHXSSHU,U/$3LQVWUXFWLRQVWRUHVSRQG
&RQILUPKRZWKH,U/$3UHTXHVWWRWKHWRSRIWKHUHVXOWVIHGEDFNWRWKHWRS
,QIUDUHG GHYLFH LV QRW DW WKH VDPH WLPH WKH GDWD UHFHLYHG DQG LVVXHG LW LV FRQILQHG WR KDOIGXSOH[
WUDQVPLVVLRQDFRQQHFWLRQSURFHVVPXVWEHPDLQHTXLSPHQWDQGWKHRWKHUSDUW\LVVHWIURPWKHGHYLFH
,U/03
,U/$3 ,U/$3
,U/03
5HTXHVW &RQILUP 5HVSRQVH ,QGLFDWLRQ
)UDPH
)UDPH

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:RUNLQJSURFHVV
7KH ,U/$3 WKH ZRUN SURFHVV LQFOXGLQJ DGGUHVV WR LGHQWLI\ UHVROYH DGGUHVV FRQIOLFWV FRQQHFWLRQ
HVWDEOLVKPHQWGLVFRQQHFWZDNHXSLQIRUPDWLRQWUDQVPLVVLRQUHVHWVWKHFRQQHFWLRQDVVKRZQLQ)LJXUH


)LJXUH,UO$3SURFHVV
:KHQDQHYHQWDUULYHVWKHSURJUDPZLOOHQWHUDSDUWLFXODUVWDWH:HFDQSXWWKH,U/$3WKHFRXUVHRIWKHLU
ZRUNLQWXUQLVGLYLGHGLQWRWKUHHSDUWVWKHDGGUHVVUHFRJQLWLRQWRHVWDEOLVKDFRQQHFWLRQFRPPXQLFDWLRQ
$GGUHVVUHFRJQLWLRQSURFHVV
7KLV SURFHVV LV WKH LGHQWLILFDWLRQ RI ERWK WKH GHYLFH DGGUHVV :KHQ WZR ,U'$ GHYLFHV DUH ZLWKLQ
FRPPXQLFDWLRQ UDQJHERWKGHYLFHV UDQGRPO\JHQHUDWHG ILUVW LQ1'0PRGHGHYLFHDGGUHVVZKLFK UHTXHVWV
WKHFRQQHFWHGGHYLFHWRVHQGDVHULHVRIQXPEHUHGVHTXHQWLDOO\EURDGFDVW;,'IUDPHXVXDOO\WKDWFRQWDLQV
WKHGHYLFHDGGUHVVZKHQDQRWKHUZKHQDGHYLFH UHFHLYHV WKHVH IUDPHV KH UDQGRPO\VHOHFWHG IURPD IUDPH
UHSO\:KHQPRUHWKDQWZRGHYLFHVZLWKLQWKHFRPPXQLFDWLRQUDQJHLWLVSRVVLEOHWRDGGUHVVFRQIOLFWVVRWKH
UHTXHVWWRFRQQHFWWKHHTXLSPHQWPXVWEHUHVHQW;,'IUDPHWRERWKVLGHVRIWKHFRQIOLFWUHTXHVWWRUHVHWWKH
DGGUHVV
7KHFRQQHFWLRQSURFHVV
$GGUHVV UHFRJQLWLRQ WKH UHTXHVW WR HVWDEOLVK FRQQHFWLRQ SDUW\ HTXLSPHQW FRQQHFWHG WR WKH DGGUHVV WKH
VRFNHWWRWKHRWKHUSDUW\WRVHQGDFRQQHFWLRQUHTXHVWIUDPH3DUW\UHFHLYHVDUHTXHVWWRWKHXSSHUOD\HU7KH
,U/03FDUULHGRXWWKHLQVWUXFWLRQVLQWKHUHSO\IUDPHDQGWKHWRSRIWKHUHVSRQVHVHQWWRWKHUHTXHVWLQJSDUW\
,QWKHVHIUDPHUHTXHVWDQGUHSO\IUDPHFRQWDLQVWKHFRPPXQLFDWLRQSDUDPHWHUVHJEDXGUDWHLIERWKVLGHVWR
DOORZ WKHVH SDUDPHWHUV WKH UHTXHVWLQJ SDUW\ LQWR 150B3 UHVSRQVH PRGH DQG UHVSRQGHU LQWR 150B6
UHVSRQVHPRGH2WKHUZLVHUHWXUQWRWKH1'0PRGH
&RPPXQLFDWLRQSURFHVV
&RPPXQLFDWLRQVWDWHWKHVDPHWLPHRQO\RQHSDUW\FDQVHQGGDWDVRLIWKHPDVWHUGHYLFHWRDFFHSWWKHGDWD
LVVHWWRVHQGWKHIUDPH3)ELWDOORZLQJWRVHQGGDWDIURPWKHGHYLFHVHQWIURPWKHGHYLFHVHWWKH3)ELWWKH
KDQGVRIWKHPDVWHUGHYLFH
:KLFKZDNHVXSWKHSURFHVVRSWLRQDOLVDSDUW\UHTXHVWWRFRQQHFWHTXLSPHQWLQDVOHHSVWDWHLIVXFFHVVIXO
HQWHU WKH FRQQHFWLRQ VWDWXV RU UHWXUQ WR WKH VOHHS VWDWH WKH SURFHVV LVPDLQO\ XVHG LQ VPDOO HQHUJ\VDYLQJ
HTXLSPHQW

:DNH


   'LVFRQQHFW&RQQHFWLRQ,QIRUPDWLRQ7UDQVPLVVLRQ
5HVHW
&RQQHFWLRQQ
6ROYHWKHDGGUHVVFRQIOLFWV
$GGUHVV
,GHQWLILFDWLRQ
GHVFULSWLRQV>@
(VWDEOLVK
&RQQHFWLRQ
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6RIWZDUH0RGXOH'HVLJQRI,U/$3
7KH0&8 ,U'$ WKH KDUGZDUH UHTXLUHG IRU WKH HQYLURQPHQW 520PLQLPXP.E\WHV  E\WHV RI
5$0PLQLPXPDQGWKHWLPHULVDWOHDVWWKHDFFXUDF\RIPV
2YHUDOOVRIWZDUHDUFKLWHFWXUH
7KH VRIWZDUH VWUXFWXUH RI WKH RYHUDOO IUDPHZRUN VKRZQ LQ )LJXUH  WKH ERWWRP RI WKH0&8 KDUGZDUH
VWUXFWXUH FRXSOLQJ LV UHODWLYHO\KLJK VR WKHXSSHU OD\HU DV D VHSDUDWHPRGXOH WRSURYLGH VHUYLFHV:KLFK LV
GLYLGHG LQWR WKUHH VXEPRGXOHV ,2PDQDJHPHQWPRGXOH WR FRQWURO WKH0&8 ,2 SRUW WLPHUPDQDJHPHQW
PRGXOHWRSURYLGHVWDUWDQGVWRSWKHWLPHUVHUYLFHWKH8$57PRGXOHLVUHVSRQVLEOHIRUWKHH[FKDQJHRIGDWD
EHWZHHQWKHDV\QFKURQRXVVHULDOSRUWDQGLQIUDUHGWUDQVFHLYHUVDOVRPDQDJHRWKHUVHULDOLQWHUIDFHV
7KHPRVWFULWLFDOLVWKH,U'$OD\HU6\VWHPSRZHUXSWKHPDLQIXQFWLRQPDLQLVILUVWLQLWLDOL]HGWKHQWKH
FRQVWDQWF\FOH LQWHUUXSWDQGNH\ERDUGRSHUDWLRQDQGGHDOWZLWKDFFRUGLQJO\ ,QWHUUXSWPRGXOHKDV WZRPDLQ
KDQGOHUWKHKDQGOHUWLPHUKDQGOHUDQG8$57SRUWV,U'$OLEUDULHVFRUUHVSRQGLQJLQWHUUXSWKDQGOLQJIXQFWLRQ
FDOOV ,U'$ OLEUDU\ LQWHJUDWHG ,U'$SURWRFRO VWDFN LQFOXGLQJ KRZ WKH ,U/$3 ,U/03 WKH ,$6 H[WHUQDO OLQN
FRQQHFWLRQDQGGLVFRQQHFWLRQDVZHOODVGDWDWUDQVPLVVLRQ WKHPRVWFUXFLDOSDUWRIWKHZKROHV\VWHP,U'$
OLEUDULHVFDQSDFNDJHDYDULHW\RIDSSOLFDWLRQSURWRFROOD\HUVXFKDV,U2%(;
7KH WRS RI WKH JUDSKLFV ZLQGRZ GLVSOD\ZLWK KDUGZDUH HJ /&' FRQGLWLRQV WKH OD\HUPDLQO\ SURYLGHV
FRQWURODQGGHEXJ LQWHUIDFH WKHGLVSOD\RI ,2PDQDJHPHQWPRGXOHFRQWUROV WKHGDWDFDOO WR WKHDSSOLFDWLRQ
OD\HUVHUYLFHV9DULRXVGLVSOD\YHU\GLIIHUHQWVRWKHFRQFUHWHUHDOL]DWLRQRIWKHEHVWSDFNDJHGDVDPRGXOHWKH
PRGXOHLVLQYRNHGE\WKHHDFKGLVSOD\ZLQGRZ


)LJXUH2YHUDOOVWUXFWXUHRIVRIWZDUH
6RIWZDUHVWUXFWXUHRI,U/$3
,U/$3,U'$OLEUDU\,U/$3WKHSK\VLFDOOD\HU,U3+<DQG,U/03H[WUDFWSDFNHWVIURPWKHSK\VLFDOOD\HU
WRSURYLGHVHUYLFHVIRUWKHXSSHUDQGUHTXHVWWKHGDWDWREHHQFRGHGDQGVHQWDFFRUGLQJWRWKHXSSHU)LJXUH
LOOXVWUDWHVWKHVRIWZDUHVWUXFWXUHRI,U/$3
5HFHLYH
ZLQGRZ
6HQG
ZLQGRZ
&RPPDQG
:LQGRZ
2WKHU
ZLQGRZV
0DLQ ,U'$ /LEUDU\,QWHUUXSW $SSOLFDWLRQ
7KHJUDSKLFVZLQGRZ
,U'$/D\HU
,20DQDJHPHQW 8$570DQDJHPHQW7LPHUPDQDJHPHQW
0&85HOHYDQWOD\HU
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7KHGHVLJQXVHV WKHHYHQW WULJJHUPHFKDQLVP ,Q WKLV VWUXFWXUH WKH VWDWXVRIHDFKFRQQHFWLRQ LV WKHRQO\
HYHQW LV WKH VHUYLFHV SURYLGHG E\ ,U/$3 UHTXHVWV DQG UHVSRQVHV IUDPH GHFRGLQJ PRGXOH DQG WKH WLPHU
PRGXOHZLOOEH IROORZHGE\ VWDWH WUDQVLWLRQV(DFK VWDWH KDV LWVRZQHYHQW KDQGOHU FRPSRVHGRI WKHHQWLUH
HYHQWKDQGOHUHYHQWSURFHVVLQJPRGXOH+DQGOHWKHHYHQWDFFRUGLQJWRWKHQHHGWRLQVWUXFW WKHIXQFWLRQDQG
FRQILUP WKH IXQFWLRQZLOOEHFDOOHG WR LQIRUP7KH ,U/03&RGLQJPRGXOHDQGGHFRGLQJPRGXOH ,U/$3DQG
SK\VLFDOOD\HULQWHUIDFHXVHGWRVHQGDQGUHFHLYHGDWDIUDPHV6\VWHP$3,FDOOHGE\WKHWLPHUIXQFWLRQZLOOEH
EDVHG RQ D YDULHW\ RI V\VWHPV PD\ EH JHQHUDOO\ XVHG LQ WKH $3, LV D PHPRU\ EXIIHU DSSOLFDWLRQ WLPHU
DSSOLFDWLRQV
7KHSK\VLFDOOD\HUWRSURYLGHWRWKH,U/$3WKHEDVLFVHUYLFHVVKRXOGLQFOXGHEDXGUDWHWUDQVIRUPEXIIHUGDWD
IUDPHVLQVSHFWLRQDEDQGRQWKHEXIIHUGDWDIUDPHV
,U'$LVPDLQO\XVHG LQHPEHGGHGV\VWHPVVR LWV LPSOHPHQWDWLRQ LQ& ODQJXDJHEDVHG ,Q ,U/$3GHILQHV
WZR EDVLF VWUXFWXUH RI &LUODS ,U/$3 OD\HU LQVWDQFH DQG &LUODS)UDPH,QIR FXUUHQW UHFHLYHG SDFNHW
LQIRUPDWLRQHDFKIXQFWLRQDFFRUGLQJWRGLIIHUHQWIXQFWLRQVFDQEHGLYLGHGLQWRWKUHHSDUWV
7KHEDVLFFRQWUROPRGXOH
,QFOXGLQJRSHQ DQG FORVH IXQFWLRQRI WKH ,U/$3 OD\HU SDFNHW HQFRGLQJGHFRGLQJ IXQFWLRQV LQIRUPDWLRQ
GULYHQIXQFWLRQVVWDWHWUDQVLWLRQIXQFWLRQDQGWLPHUIXQFWLRQ7KLVPRGXOHLV WKH,U/$3WKHPDLQIUDPHZRUN
IRUDOOEDVLFSURFHVVLQJLQWKHFRPSOHWLRQRIWKHPRGXOH
3ULPLWLYHPRGXOH
,QFOXGLQJWKHHTXLSPHQWLQHDFKVWDWHSULPLWLYHDFWLRQVVXFKDV,UODS&RQQHFW5HVSRQVH&,UODS&%XII
WKDWQRWLFH WKH,U/$3UHVSRQG WRFRQQHFWLRQUHTXHVWV IURP WKHGHYLFH OHYHOPRGXOHV ,UODS'LVFRYHU\5HTXHVW
&,UODS&'LVFRYHU\LQGLFDWHVWKDWWKHUHTXHVWIRUDGGUHVVUHFRJQLWLRQ

)LJXUH6RIWZDUHDUFKLWHFWXUHRI,U/$3
$SSOLFDWLRQ
,U/03
6HUYLFH,QWHUIDFH
5HTXHVW ,QVWUXFWLRQ5HVSRQVH &RQILUP
(YHQWLQGLFDWHVWKDWWKHIXQFWLRQ
6ZLWFK E\ GLIIHUHQW VWDWH

(YHQWSURFHVVLQJPRGXOH
7LPHU
)XQFWLRQ
)UDPHGHFRGLQJPRGXOH )UDPHHQFRGLQJPRGXOH 6\VWHP
,U3+<
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7KH DERYH LPSOHPHQWDWLRQ LV EDVHG RQ WKH 3,& PLFURFRQWUROOHU ) FKLS LQIUDUHG WUDQVFHLYHUV DUH
9LVKD\ ,QWHUWHFKQRORJ\ 7)'6 WR DFKLHYH WRWDO ,U3+< ,U/$3 7KH ,U/03 ,U773 ,$6 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